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Introduction
Concepts and measures of social im-

pact have been developed, tested, and
discussed in previously published re-
search.1-5 The impact of oral health prob-
lems on society has been defined as the
outcomes related to limitations in role per-
formance and functional capabilities. This
definition draws on an extensive litera-
ture, which defines health as an optimal
level of social, psychological, and physi-
cal functioning.2,6

Although indirect costs that are as-
sociated with oral health care, such as lost
wages or time missed from school, are not
well documented, existing data2'6'7 sug-
gest that total time lost from work due to
oral health care is associated with previ-
ous time loss, low income, being non-
White, having poorer oral health, and hav-
ing greater treatment need. Sick leave and
insurance benefits appear not to be asso-
ciated with time loss. People who report
having a regular dentist appear to lose
fewer hours of work. The primary reason
for dentally related time loss seems to be
difficulties in obtaining care during non-
work or nonschool hours.

Work time or school days lost are
useful population statistics for measuring
the social impact of oral health because (1)
there is a high prevalence of oral diseas-
es8; (2) between one-half and two-thirds of
the population visit a dental office during
a year, either for routine maintenance or
for treatment of oral conditions or dis-
eases; (3) any dental visit entails a mini-
mum of one-half hour of direct appoint-
ment time plus associated travel time; (4)
the dental care delivery system is avail-
able predominantly during work or school
hours; (5) time lost fromwork can be com-
pared across conditions to determine
whether there are similar cultural and
treatment factors; (6) this indicator repre-

sents a multidimensional approach to the
measurement of health; and (7) the data
are easily obtainable in a large population
survey. Thus, the nature of the deliveiy
system and the ubiquitousness of oral dis-
eases make a study of the social impact of
oral conditions and dental visits relevant.

The purposes of this paper are (1) to
provide the descriptive results from ex-
ploratory analyses of a data set that, for
the first time at the national level, is spe-
cific to selected social consequences of
maintaining oral health and treating oral
problems; and (2) to explore possible as-
sociations of socioeconomic factors with
work time and school days lost and with
reductions in usual activities.

Methods

Source ofData
These analyses are based on the 1989

National Health Interview Survey
(NHIS).9 The NHIS has two parts for the
household: a basic health and demo-
graphic questionnaire (core), which is the
same every year, and several specific
health topic questionnaires.

The 1989 NHIS included an oral
health care supplement for all persons
aged 2 years and over (n = 109 603). It
provided information on a range of pre-
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ventive and dental visit behaviors. Also,
for the first time at the national level, ques-
tions were asked about time lost from
work or school and about the reduction of
normal activities over the past 2 weeks as
these effects related specifically to oral
health problems and dental visits (see Ap-
pendix 1). These questions were worded
similarly to those that have been tradition-
ally askedon the coreNHIS questionnaire
about work and school time lost in a
2-week period because of acute medical
conditions. Due to space limitations, no
questions were asked about the serious-
ness of any oral condition or the specific
reason for the reported time loss.

StatisticalAnalyses
The descriptive analyses have been

conducted to improve the understanding
of the aggregate social consequences of

oral problems and dental visits specificaLly
in terms of loss of work and school time
and reduction in normal activities. School
time lost is estimated for all school-age
children; work time lost is estimated for
individuals who reported working during
the past 2 weeks; and reduction in normal
activity is calculated for the entire sample,
irrespective of age or employment.

The data have been adjusted for un-
equal probabilities of selection and for
clustering introduced during sampling.
Sampling weights were included to gener-
alize the estimates to the civilian noninsti-
tutionalized population for the entire year
of 1989. The questions forming the basis of
these analyses were 2-week recalls for
which the NHIS has standardizedweights
to achieve annual estimates. The numbers
in column 1 of the tables represent aggre-
gate volume for the year. The estimates of

the volumes or means cannot be used to
infer anything about individuals, nor can
they be used to classify individuals by
characteristics over the 12-month period.
After we accounted for clustering intro-
duced by the sample design,10 standard
errors were calculated using SUDAAN, a
software package for estimates based on
complex multistage sample designs.10,1
Other programming software is not suit-
able because standard errors based on
complex survey designs such as this are
typically about 20%o larger than those that
would be obtained with a simple random
sample.

Given the exploratoxy and descrip-
tive objectives of this study, the analysis
of subgroup differences was approached
in two stages. In the first stage, a prelim-
inaxy assessment of subgroup differences
was carried out based on comparisons of
certain confidence intervals for each sta-
tistic being studied. To accomplish this,
confidence intervals were developed for
each statistic by adding or subtracting the
value of one standard error to the ob-
served value of each statistic. Then the
values of the confidence intervals associ-
ated with any pairwise comparison were
evaluated to determine whether the con-
fidence intervals overlapped. This ap-
proach allowed the identification of sub-
group differences regardless of statistical
significance, which probably should be
taken into account in the design and anal-
ysis of future studies. In the second stage
of analysis, the subgroup differences that
were identified in the first stage were fur-
ther evaluated using a t test with a critical
value of 1.96 (P < .05). The results of this
approach were confirmed by applying a
multiple comparisons procedure to these
data, as implemented in SUDAAN.

Because the results of each of these
analytical stages have been integrated into
the presentation of the findings, it should
be noted that all differences highlighted in
the text have passed at least the first cri-
terion, but that only differences explicitly
identified as statistically significant have
passed the second criterion (P < .05).

The relatively small percentage (ap-
proximately 1%) of the sample with time
lost limited the number of categories
within variables that could be analyzed ef-
fectively. Means based on small numbers
and/or with more than 30% relative stan-
dard errors were not discussed in the text
because they are relatively unstable. In
some cases, however, they were included
in the tables for other data users who
might be interested in combining these
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with related values to produce an estimate
for a more general category of interest.

Resuts
Work Hous Lost

Table 1 presents three outcome vari-
ables estimated to the annual level: total
hours missed (in thousands), mean hours
missed, and the average number of hours
missed by those individuals who had
missed hours. These variables are pre-
sented for the total sample who reported
employment in the 2 weeks prior to the
interview and by sociodemographic fac-
tors. Table 1 shows that, in 1989 at the
national level, 164 million hours of work
were missed annually by employed indi-
viduals as a result oftheirown dental visits
or problems. This volume of time lost
fromwork represents about 148 000 hours
missed per 100 000 employed individuals.
Females and persons with incomes from
$20 000 to $35 000 were more likely to
have missed time fromwork than males or
persons in either the higher or lower in-
come groups. Adults aged 17 to 24, 25 to
44, and 45 to 64 missed more hours of
work for dental visits or oral problems
than did those aged 65 and older (P < .05).

Amongthosewho missed somework
time (Table 1, column 3), it was females,
Blacks, and those aged 17 to 24, without
dental insurance, with less education, and
with lower income (below $35 000) who
had missed the greatest number of hours.
The mean number of hours missed by
those in the $35 000-and-over income
group who missed time is significantly
lower (P < .05) than that of those in other
income groups who missed time.

Figure 1 summarizes the mean num-
ber of hours missed from work for an in-
dividual's own dental visit or problem by
those who missed some time for selected
occupations. Data are shown for those oc-
cupational groups with 20 or more in the
subsample. With the exception of techni-
cal personnel, the comparisons foliow the
expectations of class effects: among those
who had lost any time, those in the higher
social classes (e.g., executives) appear to
have lost fewer work hours, whereas ser-
vice workers appear to have lost the most
time.

Analyses also were conducted using
a variable that reflects both time missed
due to an individual tending to his or her
own dental problems or visits and time
missed due to an individual assisting
someone else (Table 2). Approximately
170 000 hours per 100 000 persons are es-
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FIGURE 1-Time missed from work by those with time missed, by selected
occuplns.

timated to have been missed by employed
individuals during the yearwhen time lost
for both causes is counted. When this
combined variable is used, there is an in-
crease in hours missed by women com-
paredwith that reported in Table 1 (2.03vs
1.77).

School Time Lost

At the national level, more than 51
million hours of school were missed an-

nually by school-age children as a result of
visits to a dentist oran oral problem (Table
3). This is 117 000 hours missed per

100 000 school-age children. Females
missed significantly more school hours
during the year than males (P < .05), and
White children missed significantly more
school hours than Black children
(P < .05). Mean hours missed increased
with age, with 156 000 hours per 100 000
children being missed nationally per year
by teenagers (ages 13 to 17). When only
children who have lost some school time
are considered, females, Hispanics, those
all with lower income, and those without
insurance appear to have missed more

hours.

American Journal of Public Health 1665

- 73.5

123.7

111.9

112.5

115.4

96.4

260.9

154.8

December 1992, Vol. 82, No. 12



Gift et al.

Discussion

Restncted Activity Days Dental Visits and Time Lost
More than 41 million restricted activ-

ity days, beyond time lost from school or
work, were estimated for all ages at the
national level for 1989 (Table 4). This time
was estimated as 17 000 days per 100 000
individuals. Females had approximately
twice the number of restricted activity
days as males (23 000 vs 11 000 per
100 000) (P < .05). Restricted activity
days were also more common among
adults than among children. The more dis-
advantaged socioeconomic groups (those
in households with incomes below
$20 000, those without dental insurance,
and those with less than 12 years educa-
tion) had a significantly greater number of
restricted activity days than those with
higher incomes, those with more educa-
tion, and those with dental insurance.

One question that comes to mind is
the relative contribution of dental visits
versus dental problems to time missed.
The data suggest that dental visits are not
the sole cause of time missed: between
3% and 4% of those with no dental visits
in the past 2weeks still cut down some on
normal activities or missed some time
from work or school in the same period.
Dental treatments that required multiple
dental visits may impose more restric-
tions on normal activities, includingwork
and school. For example, 14% of those
with one dental visit, 25% of those with
two dental visits, and 22% of those with
three or more dental visits during the 2
weeks had lost some time from work or
school.

Describing how oral problems and
treatments limit functioning in work and
school has allowed for one aspect of their
impact on society to be evaluated. Over-
all, a mean of 1.48 hours of work lost per
employee peryear is oflittle consequence.
At the societal level, however, 164 180
hours ofwork lost annually from the work
force may be a significant problem in
terms of staffing, sick leave, and other
workplace policy issues.

Identifying groups that are more
likely to be responsible for such losses is
important. Such subgroups need to be in-
vestigated in greater depth. For example,
it is paradoxical that, although losing some
work or school hours and days of usual
activity are associated with demographic
variables (sex, age), these measures have
little relation to socioeconomic variables.
In contrast, the more socioeconomically
disadvantaged (no insurance, lower in-
comes, less education) lost more total
hours when only those with time lost were
considered. Thus, the lower socioeco-
nomic individual bears the combined bur-
den of an increased number of lost work
and school hours and of restricted activity
days.

Financial barriers, perceived needs,
and attitudes about oral health promotion
each influence the nature and extent of the
impact that such losses and restrictions
have on society. If the evidence from
these exploratory analyses is viewed
within the context ofwhat is known about
the dental delivery system, the potential
implications of differences among social
groups may become more evident. For
those who visit the dentist routinely and
preventively, the time pervisit could be 30
minutes to 1 hour of direct commitment
plus travel time. Social groups with this
pattern of use can more easily accommo-
date dental visits efficiently before or after
work or school or during lunch. In con-
trast, those without a routine and preven-
tive orientation to dental care are more
likely to incur oral problems that may re-
sult in reduced activity and/or dental treat-
ments that involve lengthy and/or multiple
appointments.

Without more in-depth information,
it is difficult to attribute underlying causes
for the observed differences in time lost
from work. There may be several possible
explanations. Occupational groups often
exhibit different patterns of official leave
and work ethics. Those individuals who
are more likely to have a preventive ori-
entation that reduces the time burden for
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a dental visit are also more likely to be
professionals, who may have more auton-
omy within the context of their jobs to
take time offfromwork (e.g., an extended
lunch hour). On the other hand, individu-
als who delay visits until treatment needs
are acute and oral health has deteriorated
are more likely to be in other occupational
groups, in which they are also likely to
have less autonomy in their jobs. These
same people may have limited transpor-
tation options and thus expend more time
in getting to and from a dental office. Fur-
ther, they may have more constraints on
their time outside ofwork because of sec-
ond jobs, limits on child care, or single-
parent status. Adults in lower socioeco-
nomic classes are likely to have a short-
term orientation to planning, compared
with individuals in middle and upper so-
cioeconomic groups. Finally, evidence
suggests that perceptions of need for care
and the use ofhome remedies also varyby
socioeconomic class. Lower socioeco-
nomic individuals often use home reme-
dies and self-care to avoid professional
care, while upper socioeconomic individ-
uals engage in self-care to complement
professional care. Further investigation is
needed to examine these hypotheses.

Reported school hours missed for
dental visits or dental problems increased
with age and were more common among
females and Whites. Without the treat-
ment records, it is impossible to determine
the exact reasons for these findings, but
one might speculate that those children
who have ready transportation from par-
ents during the day and for whom loss of
school time is not seen as a problem may
lose time from school. Similarly, those in
orthodontic care or other treatment pro-
grams requiring multiple visits are also
more likely to take some time from school.
However, when one considers only those
children with some time lost, the burden
was heaviest, in terms of average hours,
on females, Hispanics, children from low-
er- to middle-income families, and those
without insurance-perhaps those whose
treatment needs have accumulated. This
speculation is supported by epidemiolog-
ical data, which indicate that treatment
need is greatest among minority and lower
socioeconomic children, particularly
teenagers.12,13 Again, those who are most
economically disadvantaged may bear a
greater burden of social impact.

These analyses have produced explor-
atory evidence of the impact on society of
oral problems or dental visits in selected so-
cioeconomic groups at the aggregate na-
tional level. The results provide the basis for

additional multvariate analyses of the joint
and relative effects of sociodemographic
variables on the social impact measures be-
ing addressed in a future publication. Addi-
tional comparisons of these data with the
responses to questions on the NHIS core
questionnaire regarding short-term disabil-
ity associated with acute dental conditions
wil providevaluable informationon estima-
tion bias introduced through questionnaire
wording.

Additional methodological issues
raised by these analyses suggest the need
to study the social impact of oral diseases
within a different research design. The
2-week recall approach used in NHIS has
advantages for reducing some types of

bias. Evidence shows, however, that this
strategy results in underestimations, limits
the ability to classify individuals or de-
scnrbe behaviors over the period of a year,
and, on a low-incidence event, produces a
very small yield of relevant cases and
thereby restricts the abilityto compare dif-
ferences among socioeconomic groups ef-
fectively.10 These problems are particu-
larly obvious in the case of multiple visits
for complex restorative treatment over a
period ofweeks or months. Increased un-
derstanding of social impact may well re-
quire a panel study or some other research
strategy, such as in-depth examination of
school, work, practice, or insurance rec-
ords. Alternatively, improved under-
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standing of social impact might best be
achieved by targeted research in selected
socioeconomic groups.

A biobehavioral model might be use-
ful for addressing the questions raised by
these analyses because of the character-
istics of dental problems and their sensi-
tivity to social processes. For example,
why does it appear that those who can
least afford it lose the greatest amount of
time because of oral problems or dental
visits? How does time lost for oral prob-
lems compare with that lost for medical
problems for the same social groups?
What are the reasons for time lost? Are
there segments of society that have more
problems with health and, consequentdy,
more problems with social functioning?
Would measures of the seriousness of
both oral health problems and delayed
treatment increase understanding? The in-
tegration of medical and oral clinical mea-
sures with psychosocial, demographic,
socioeconomic, and social impact mea-
sures would shed light on the mechanisms
underlying differences in oral health found
in population surveys. l
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